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1. "^^^m^^^^rk, ^4-'- 

4c.^^-)fc 350nin VXXM. SOOnm ^Xy^J^^^^^M ( 101) JH^Mt 
( 102 ) M^^^%J^ ( WO ) ^-^JSL ( LO ) ¥im^^J^ ( 300 ) 

)^^Ai"^*L ( 203) jifi^J^#^ ( 201 ) SSiM-t^^^^^ ( 300) 

-h^^*(Ljt-^ ( 300) fi^^JL ( LO) ^J^^^^k.^ ( 300) 6^t;;S. 
( WO) 6^ lO^i-Xji. 

Jili^^Jtit-*- ( 300) ( W) SmJ/cmV P m 

Jii^^*t:3tj^ ( 300) ^HBl-^^ (W) fi&tfeJ:^^^^^^4fcJ.ii^a 

5. :ftr»;K*JJ^^3^^6^«:it*«fe*ha:tj*^, *#;^E>^Li": 
Ji^^^fe*^ ( 300) ffilLBj^^ (W) ^Sfe:ir^.t.t^^fi^^^*.J.5£ 

6. :Jb;K^fJJ^^3^^6^^it^*tia;5^^. 

J:.3i.^:R^^ ( 300) ^^^^ (L) 6^tE^^^:^5ip^;i.^i^ifi:'fa^ 

7. :fc»*L#'lJ^^1^^6^&i^^^^^^» 

_L^Ji^Jt^itpt'i$ ( 101) A.^ Nd ^^#-45^4^^ Yb ^^#^6^^ 

. ( 101) Nd: TAG «LitS«§^ 2 i^^fc-i^it. 

Nd: YAG^it^fi^^ 3^5fe.-»t*.> Nd: si^^LitS^fi^^ 2 ^?fe:^JlL. Nd: 
3*.^«L>fe.ll6^^ 3J^2fc-^afc^ Nd: YLF^Life^fi^l^ 2S2fci§ift:. Nd: YLF 
^7t^6^^ 3 i^2fe.tt*:> Yb: YAG^LitH*^^ 2 J^3fe.-fll3t. Yb: YAG St 
^^6^^ 3 ^Jfctt^, Yb: jAlMSfcifc^fi^l^ 2 ^5fc^3fcja^Yb: Sfc^JSt 



itXit^if^^jt^ ( 101) ( 102) ^^.-^^^f 

0.5ibJ«Jl. 
10. ^^^^^ 1 

^J:.^J^if^^^n (I01)^^6^^itit^ (102) 
J§L4^i- 200nsec. 

(201) A^'^^^^^P^MJ^m:, 

12. db»*L^J^^ 11 ^i^J^j^^: 
J^^A^^M^:^^^^¥tJ^m.i^mM-*b^ 200nin. 

13. db*t*1^4S. 11 ^i^6^iltife.^^iE:;ar^. ^#J&£^i^; 

4Kdil00>hJiat>|'«T. 

14. db.^^3J|-^ll^i!.6^^ifc^^S:^*, *#^|fc.-f-: 

>fc i 4^ ^ >^ il ^ ^ B% 60 J!^ 6^ JL 6^ JS ^ ^ ^ ^ 
1500inJ/ciD''i«TJ. lOOmJ/cm^ -L. 

15. -^^-^'^i^jC, *#*£^f-: 

*^^>h.a'^#, l^^^f^&^S-^J^^g- (401, 402. 404), iS.it*S 
350nm i2lJi^ BOOnm i«T60J!^H'^itife.*<$ ( 101) ^Li^O^itit 
^ ( 102) AmA^t.^iJlO) ^^jSLiW) 60^<*L^j^ ( 300) 
fO-S^fi- ( 203 ) Ji40ig|## ( 201 ) -t , 1^ e.^^^m.i^±5^J$Ly^^ ( 201 ) 
^ AJt^;g-^>g ( 401, 402, 404), >h^#-f- ^-t^ 

ia#^^«0«l*Life3l.6^2fc^^T^ (C) i:.ia:.^Ji^^4^tifc^ ( 300) d^t-g. 

(W) -f-^. 

16. -^atitjfe^iS^jt, *#;e£>^L-f, ^-11-: 

at-J^ 350iim «Ji J. SOOnm yU.T ¥i ^^^i^ ( loi ); i'a;iSL^*^ 
#.JtSt3tita^ ( 101) iL:4.60^it:5fe.-^ ( 102) Ai^^^^^J^L ( 300) 
6^^4feit^^^>t#JtX ( 104). 

17. :fc'*L^'J Jl-^ 16 ^^60^;5t^iJtiS^J., 

Ji^J^Jt^ife.iti® ( 101) ^4e. Nd Yb ^^#^60^ 



18. >*LjfiJjf|-4tl7^ii.60^it^*tSL^S., ^^^J^f-: 
X^^^^^^m ( 101) AAK^ Nd: YAG^^nW^ 2 J^^fc^Jt. 
Nd: YAG^jtl^6*rf 3 Nd: st^^itSfi^^ 2 ^^fcttSfcv Nd: 

sSim^^^ff^^ 3 ^<feL^ifc. Nd: YIF^^^^J^ 2 J^<«:-^^> Nd: YLF 
^^116^^ 3 ^<k.T^}k.. Yb: YAG ^it^6^^ 2 i^^^SStv Yb: YAG ^ 
it§6^^ 3^^"@3iL. Yb: J9t^^^^6^^ 2 J^JfcitijtiStiLYb: 



M^ni^^ft^'ltm^. ^ym^^^^it'^' ^'^M^^i^^^itJf^, 

-f 350nm ^^^^^'lk^Sl^^^^^^±^>^^^^^^ ( KrF ( 
248nm). XeCl ( 308iim) ^) 502 

>MJ^3t«:it;3tS$ 501 Mdi.^J^i^itm 503^^^7^^^^^n(ifj^ 502 
6^«>!l:^^*^^. Ifg:ifcife4^^ll. 504 itL^^)%^^y^^^^ ^ 502 3|:it. 

#:Hra:j*i^Affi6^J^#-i&SLT*^>t6^'«*i^ 505. A^^M^xkJSi 505 ^ 
A>^E.J^L^^4r;S^.*^ 507 Jtfi^^A^^ffcja^JBI 506 _t. 

«l>^^^«::^g6§jfc 502 ^it^J^5^itm 503 504 ^ 



M^^f^^^^n^^^^ 505 ji. m^^^My^. m-^i^j^^ 

^^J^^ikm. 505 12A- ® 12D. S 12A i^tl|5&« P 

ff{^i^^^m.M^^^. a 12B^l!tJ»#*:10iis;&, S 12C*lfeS 12B 

10ns @ 12D 505 6^4^^. 

^ifcM^Bt, Jil^ 505 12A fft^1^%^k»^n^ 601 6^*|:«t 

^:^^m.^^»4^^ 603. «tia«;6^ 

603. ^yi^a, ^-J-'^#t^;f^'?f^^>^:^^, ®i*#^^i-^Ai^5!lt^^ 

:5irJi|^Jt^it;^ai 501 ( @ 11) ^« KrF ^aL>^:d^^Jfcifell:fcS$6^#^. 
$rf^^f^f^%B^^^^ ISnsec (FWHM). 506. 

505 #^;^.^:^J8«Jii 200iim, SOmru StX, *t«:itJR#fi5^lR*ii^ 

5i.5t^e>^t:^>^^^^ife.^6^^^*^*^>^^^^ 230mJ/cm2 T»2;#5'J^ 
SOcmVVs, :^^h^±5mj/ciii' 



«jfcdt#aJt^^iffi6$iJiJgr^tfe-:fc^^fc(itiltl(Appl. Phys. Lett. 39, 
1981, p425-p427), :t«fe.2(Mat. Res. Soc. Symp. Proc. , Vol.4, 1982, 
P523-528). 3 ( Vol. 358. 1995, p915-920)) t^J^. ilJt 

#7(r^-^ 350nm i^J.Xifj-}^^^^^, Nd: YAG^it^fi^f 2 ^^itit 
atCat-^: 632iim). >^E.ii*4S.^^J t. J. 1 6^ife^^J 

i^*r^^. Tfct^^^^i:*^ 1 2, IiH^^ Nd: YAG ^ifcll*^^ 2 ^^fc: 
i§aiL6^^it^^«6^##^it^^t,B^dl<»T. 14A~® 14GJ€#-»e. 

>®14A^^, *':^>^|l.ifcj3fc#^lfe504 )&«P;5r*6^;§"r^l^J^J8l 
505 mM^M^:^^^ 601 611, M^^J^lSL 505 »^ 

^^A*.*#at-f-J$J!fr^:^fi^a^^;$- 612. 14B ^j&igk 

4fei&T^il«.»^d&- 613. 14B t. >^t«^»S^>g^i*6^^S^ C ^ 

14C 614 l^iilT^^iMfe.4^i^l^'li*fe./^^, 

nii^m^J$L^m.^'^^^f$^My A^$tl00jm*i-fiij^^. mifp> ^® 14B 

m^^m 14D ^-^^#^rf{;f;^6^#^^it^ 615. ^yji^^m^^^^ 

^f-, J!!lAi&>® 16^^^#6^^4«J. 16 t. ^^^A4k-M^70h 
702. »*l 701 M 702 4Ll^;i!t^#6^>i^it 704 ^i&'^it 704 -h 
#:r:^il654t*L 703. 701. 702 i5t.S.>4»il 704, 

>^t.*l3^^#^6^>^il 704 t^O^^i^ 616 fi^:^'{3L 
>^;5r#.^^fi^^B«si^ 616 6^^^®i^^^;fe-gt#, Qjlb^SS. 

^mM-JSM^y dVc/d (logics) ( Vg: m^^M, l^^: 



MOS 



:^$i^-^yiri^6^m.^^^m.:!^^A4^^Jifi^Jb^-}k 350nin »UJL 
800im « T *4 JNt-Jt JStifcifcSS jSt4.«^ j^^^ i& 3t fi^ ^ 

M. 800nm i2^TfitJ^JtSfcitita^iL^6^*:itife^A^^7(r*:^t;.^j^-^.^6^ 

J^^^^MM^m.m^A Nd: yag 



^^^^^ 2 3 i^Jfci^ifc, Nd: ^m^^^^^ 2 i^^fe. 

-Jtat^^^ 3 Nd: YLF 2 J^^fc-^ifei^.^^ 3 

Yb: YAG ^^^^^ 2 ^Jfcitifeil^^ 3 Yb: at 

J^Jt Btl^ ^^^iPLdg^j^'J^ 200nsec. it#^t-^TIfe^St#^^«^^*tS. 
«^:ll'h-f 200nm. it#^t«.T, 

ySi¥jmM^i:^^J^^^^ 1500mJ/cBi" «IT J. lOOmJ/cm'* «-fc. 5t#^iJt* 

j^j^m^'^^^^^^^^^^'^^ "^^^"^^ ^^^^^^^^ 

4^^9.«^->h:^1fc6^^*^*tSt^^^4l-5fc^ 350nin SOOnm 



;^-^M¥i^^^^m$^S.f. J^^^^^MM^mmAM: YAG& 
^SW^ 2 3 ^/fc^it, Nd: ^mM.^^(i(>^ 2 ^<k. 

"^^M.^^ 3 J^^fc-^at, Nd: YLF «:it^«$^ 2 ^<fct§jl^:t'^ 3 
^at, Yb: YAGStifcSfi^^ 2 i^<fctt^^;tl? 3 S^itit, A^Yh: JBfc 

a. 

® 12A-® 12D ^■I^JI^ML^^^^^WLi^^^^^nri^m.t^ilk^ 



© 14A- © 14D ^^#ifci^BS^f-$l^6^ Nd: YAG ^it^6§^ 2 ^ 
m 15 Nd: YAG SUbSfi^^ 2 J^Jfe. 

le 16 Nd: YAG lfet^^«^j|S 2 ^ 

a. 

t, #7!^J^H'StititJ$ Nd: YAG&^^6^^ 2 J^/fc:tl|afc#-if^a. 101 # 
rfj&it ( afc-^^ 532nm) 102. T^Jti^^ 103 Am^'m^^^ 102 6^ 
51>^6^^j:. ^4feifc^:^^jt.#^,^ 104 ^1"4c.&ifc 102 
^. ^200&I.^#^^ lOSJi. &itl02MT^i|ti^lll03i>l#f!)^ 
^d^jS^gti-:*;^, A.#^J^4fe^j^^^ifc#?,M. 104. jN«^4fe*^J«.^^ 
104 i^j?b^4fe.6§«Lit^Jd&«;&, m^*l200Ji. i4#atifc 

^, 2 *'S2^^, ^at^H^jfe. 203 

Ji#^^;^|g| 202 * CVD ( 4fc#a^^l:*'>) ^^jSLM-JSL 2OO11111 fi^|t.«il8l 
J^M, ^*Jitf», #i^^;fcJi6^1^##, *1JB LPCYD (-l&jS. C¥D) 
70nm 201 ^^^k^ 200. 

j^^f'i^vX P 4L^6$;ari^i)^^. ii.it;^^^;i4l 203 Q ^^«^:$-)f£9#f^ 
PI -h— 2fc«^#.3t*:#>a P2 ^L-^fi^atifcifc^t^i©, 

# 0 Av^i^Jfe 201 6^ ^ — ^JL-t 0^ }k.mM^Ub, 

m 4A~ @ 4D-^^mM^^^^^¥^Mi^^JSi201 ^Btftfi^^^m. 



a 



mm^i^m 1 io4w^^^6fj^^^^ 1041, 

>ife*^^6§Jt^ 201 LO wo 6^^4Jtife.^ 

300. 301 >>W © 4A 1 6^^^^^. ^^ife^ 300 6^ 

4t^ifc'J^9j*;^i=-;gt^;5-i^ic«:i^i^M.;*,.^. ^«Jfc/Rdj^iti6^>j^j^ 201 
i'^iO^I^SA^;*- 302 '0L^^A>fc^i^4fcifcj|_ 300 6^-^>jt;y-i^j£3tfi^;^ 
1^. ^ifQ, 4B lit*, #ib*^J::JBt##fi^#^Jt6^Jg^l^ 201 

«4-|fe>fe:^t^ L -ta^^;<r>% 300 6^^^ 

W ^^i^^m^iSnim 

306 5 >^^^;Rit 

^mm 12A-S 12D "gt!a^i^;i&^;^^^at^ii6^^^^^^i8p;^, ^ 

A:^!^ i -IS: K A ita** ift »^ ^ Ji.J . 

^*t«§MA:$-#:JI.SL*t.6^. n^:^^f^'k*if^»^mi^^^ Nd; YAG ^pt^ 

Jltjfellfi^^ 2 i^<fc-i&atfi^JI^H'ilfe^;^ 2QmJ/pulse, It^H- Btf-1 3£^4. 
eOnsec (FWHM). ^^K >^^^4L^f^fi^JK#il^^.J|. SOnmx IQm m. ii. 
5t«:^B9 1 ^*fitT^^*Sll& i03iPI5^^6$|feil:. ^Mdli-ilfe:i:i^JL7& 
300- 1600iiJ/ciii»fi^?£Bll^iat-ff T^J^. >frii:J^Ji6tf ^— 20 ^fc 
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*^^#M6^^^B^B6^>i^/^^^^2^>i:«^^^^ MOS ^a'ft^^. ^^^^ 
;^v:tJL3it^^ji>l;^ Sum lOirnu S 6 t^^* n-i^^^^^^'tf^^ 
it^r'&tie,^^ Nd: YAG«fcJfe^«§l^ 2 i^^fc^&«^«:ifc^*t«^^ 
^'S 6 m#SiL4L eOOmJ/cB^ is^-t. mos ^^i^f- 

^® i^.7b ± 200mj/cm'^ >5t Ji, *L*j£. 
Ifc, lOOnm^:^. 



-t#j#6^^-f"»^^x. ^^^^^^ 1 ^"^m^^Mm m: YAG^^m 

MOS Jl'W^'f ^:fJS>grt» ^^J^*1401, m*l 402 j^:^ 

>^^;{8.401 ^a|;fS.402 4lji(I«dy^ll404. 404 ^0:^9 i^J^4»^ 

403. ipML^M.^^^, W, ?|»^f-^,a^ig:6^:^ 

6^3£j1^50~100mib, -^AAlnmiiaJiPpT. 
^:^i^^4 

■a.^:t:^a.f-Nd: TAG ^1^6^^ 2 i^*.^5t6§^^^^ffiM4t»JL6^ 
JifH-H, 4^|{.^JR#«^^^iL6§4f?LT, iif^^it 1500mJ/cm'' m^JSlkM- 

ISOOmJ/cm* «aT. ^^f^.M^JSL^TfSi-'&L, «l«4^J>^t*.ifc lOOmJ/cm^ »24 



^^{ih^^^^^J$Lm^&.AM l/e 6^«^^4s^^5L, 0n^^0^M 
Nd: YAG^^^fi^^ 2 J%^fctt^6^^^-^>^il. 100-200nni^*. >W.>?&. 

200nm, ^i^'h^ lOOnm, H'J 



S.^^^. ^f'^W^. .^L;*L^fc|^^t, « 60ns 6^J^>f'j|:m^f T ^ 
ifQ^l ^^i^m^^^ ^ 8t 6^ VX ^ 6§ A Jt 6^ ^ 

60ns ^#-6^ 200ns, ^^9X 60ns 6$ 2 ^j^i^i^ 100ns 

800mJ/ciii« iJeitBa-fi^t^^M^il^JI. 4BiJ/pulse. 

SfcifeJW.#.|g^JL#*«J&, >^&t^6^ifc#^^t^^ 10-20%. Pp, * 
#.^^S.4i-tbi^Stife60^:i:TJe^^ Smj/pulse «Ji. &ife.6^#>h#^>|'6^ 

PfTty T iSt^^^ 50 Mm f^M-^J^ Imm ^EJ^m#^ife., ^^^i^ 
O.BmJ/pulse *»^pr«-W — <fc 

fife#«->^ife.^^^^*&*.^aj^iS#&^ 1.3 ^-I'^j&fi^^i^,^'^ 

f - (TFT) SiJ&#4^1jr;r*I. itlH", ITJI- ISmJ/pulse Wik^ 

%ML%, dh»-t^5«., iSL#J*Lit'i«^«.ife-^t6&^^fi^;lL0.5inJ/pulse «>h 

UnJSk^f'^^^, ik^A 15inJ/pTilse «Ji6^JK:;fc#. 

J^^i^m^ 1 ti^s^^TSf-Nd: YAG^ 2 ^i^Nd: 
YAG 2 i^2fc-^jlTg->2t#I>I^^^dg^^&i^*&^tbfi^^^, @j**;g-5r 

;*^^5^*^^^60!ai4fc#^i& 350niii-820nni Jlll4«5^«# 
^3tfe^*i#*.^^^«^M«0^:3^. ^W-iJ^. :^K^^^m Nd: YAG 

it*., Pf> Nd: YAGSUfcH*^^ 3 i^/fc-^alL, Nd: 2 

3 ^<fc-^iJL. Nd: YLF «Jt^6^|? 2 3 i^^fc^jfc, Yb: YAG 



Yb: i9JL^iS.#i^ Yb ^f-##6^ 2 3 

^il, Ti: n.^;G,m.^^^^^M.^^ 2 it^Q^ 

^itm^ 10 

^!&*tJS, ^it^^^f-^-^ 350nin «Ji«§J»:;*.^*hSl;».;*L;r;^6^|lti^ 

350nm yyL±6^^^^^m.J^^^^itm-fit^f-^^ 

^, #^ifcit:#ife^iffi«*i^J@i 201 ^m-^-^^ ( 58.^ ) 2011 2012 
^i^. ii:;^ 201 2011 J^^;Jb>W.SL.g.>ffii-f*g^.^^^^dl*, 

T6jEt;&^^;^^i^^,)l?.6^^^^=^J^»5t 2014 J^^fi^^l^^^^-Jfc. i?&JL 
•^^B^qrl-^ 2014 #:^^>^^^fi^it^t0 

2013 .fi7 3^^>IS.^#:at, #jt#T§7^^A-^. Pp, S^>?-Tl&^5^5!j^il 
:t-)^il>^. — ^*>^^'^Ei^t6^M^^-^^i£ V 1^ v-kAT/Ax 
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m> Nd: YAGm.^^¥f$^ 2^}k.T^^nJ^^^^A20mJ/pulse, ^JfH 
tSi%AA eOnsec (FWHM). ;^^'K ^Jtl^^^^^^BM^^^^ 50 Mm 
^ lOttin M,^ 250mii>« lOiDiD, ititS 1 J^-^^-^^$tA^ 103 "iig^^ifc 
^m.M^±^J^it^ 300- lOOOmJ/cia' ( i^A^jj^mM^^f^^ 

M^^^JSL^^^A^^^^A 4iiiJ/cibV o ( AMM^^sZ 250 nm^ 
lOmou Jll^tl:&#>t^ 800iiiJ/cffl2 i^it ) ^ 30mJ/cfflV u m ( AfSiM^^-: 
50 Mm x lOmm, J!il#lfe^#A 800inJ/cm» Tfi^-fii.) T^4f^. ^Jikf^±. 

4mJ/cinVM m ( JSkM^M. SOOmJ/cm^ fiOff 2JLT#*ST;3t^*J^:$ri^ 

fi^^Ai^fi^-ifeiti^ 1 M m iL;^, SOmJ/cmV M HjK-BJ^ SOOmJ/cm^ 

^JIL. #i>P^T«:^ii#l?^A-»^JBi4^A:t^>&«^ MOS MOS 



IS 



T ^ i^^^^H^ir ^ ^ mM^"^^ A^^i^^Afi^^^^^ 4mJ/cmV 
limimM^A^ SOOmJ/cm'^ 6^-11.), ;^m,M^J^^ QOOmJ/cm' i 
m,f:^A^^^MA:k.^^ 3mJ/cmVMm) JStJiUt. MOS &#-f^e^ n- 

lOOcm^As A^^i^^, iJ&)^f^ 3QmJ/cmV m m 

imM^J^^ 800mJ/cm»fi§a). 200cin'*As, l&Hj^f'^*^ 

MOS *^^<$:^»>&t«. 

^^^Sl lOOcmVVs >^^a, '^^^m^M^^^J^^^i^^ 

^^^^^^ l^4fe Jii£ ^#6^ *ta, -fe**:^ T « ^») i;.^ i& 

«&it® JL^^ 1/e T?&^X6^3^^t-^>^ lOOnm ^-t. >^i^, jLfll^f-^ 
lOnm 



*»60'ftLJB4S.-r Nd: YAG atitHfi^l^ 2 ^^it^60^i^^^i®#J!)6^# ^ 
.8.«0J^J^tI#60 MOS eOOmJ/cm^ i'J^J:.^-tm.M^ 

^^M^^fi^SiL^iir 1 60^«.T. #>f^^il^l5t:^ 0. 3 »5tT, 0. 2 

^^i^^ 13 
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